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live stock nmy in the future nsauino if it is now neglected nnd nllowed 
to gain ft permanent place on this Continent. In view of our past 
experiences in tlio matter of international commercial jealousies and 
reprisals against American cattlo by certain European nations, under 
tlio pretenm of sanitary safeguards, tho United Htatcs Government may 
well give carious heed to tho possibility of furnishing to countries com¬ 
mercially hostile to us a plausihlo pretext for tho exclusion of American 
animals, if by its present negligenco it allows hydatid diseaso to become 
endemic and widespread in this country, ns it is in Germany, Australia, 
tho Argentine Republic, nnd many other parts of the civilized world. 

In conclusion, wo wish to acknowledge our indebtedness for notes of 
unpublished cases to various gentlemen mentioned in the summary of 
cases, and, in particular, to I)r. II. II. Cliown, of Winnipeg, for his 
private notes of a largo number of eases in Icelanders, and to Dr. 
Frederick A. Packard, of Philadelphia, for his generosity in placing 
at our disposal his references to coses which ho had been systematically 
collecting from tho literature with n view to ultimate publication. 


RECENT VIEW8 OF THE OHIO IN AND NATURE OF HERPES 
ZOSTER. 

Uy Arthur Van Haumnukn, M.l)., 

or rniui»EiriiiA. 

Somk years ago my friend Dr. Curtin called my attention to some 
cases observed by him, which seemed to point to tho occurrence of 
herpes zoster on tlio pleura, tho peritoneum, and in the articulations, 
lie asked mo whether I knew of any similar cases. I had not lmd any 
personal experience, hut determined toexamino tho literature of herpu 
zoster with this point in view. It is only recently that I have had tl o 
opportunity of doing this, hut, although references to tho subject arc 
scanty, quite a number of cases Iip.vo been published which go to con¬ 
firm I)r. Curtin’s observations. 

At tho santo timo I have foundso much of interest in scattered mono¬ 
graphs of recent dato that I have thought well to givo eoino account of 
the views generally provalcnt among dermatologists and neurologists 
regarding tho naturo of herpes zoster. 1 In order to do this satisfac¬ 
torily, it scents desirable to givo a linsty sketch of whnt is known 
regarding tho pathology of tlio diseaso and of tho various theories ns 
to its origin. 

1 Hr. Curtin's viewf «rc stated Inacveral monograph*. “1* Hcrj<* Zoster a Came of I’leurhy 
•Ti l IVrilonltls?" Sanitarian, December, and in oll.er publication!. Somo valuable 
oWtvftllons will bo found In hli latest contribution to the iubjeet, to aj>|<ar In ttie next 
rnimtier of the Jours a L. 
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llartli, in mi account of herpes zoster, or, ns I slmll call it for conve¬ 
nience, zoster, says tlmt Parrot, in 1847, silvanccil the theory of zoster 
ns n secondary disease, suhoritinato to a neuralgia, and Charcot, in 1850, 
calicil attention to a ease, the tirst recorded, where zoster followed an 
injury. In 1801 llurcnspriing, in his classical paper, developed the 
idea of tho nervous origin of zoster, and attrihuted it to a disease of the 
ganglionic system, an irritation of the spinal ganglia, or of tho Gasserian 
ganglia, while admitting that peripheral irritation of n nerve might 
result in a limited outbreak of the eruption. 

In 18114 .Mitchell, Morehouse, and Keen showed that irritation and 
not section of a nerve was tho canso of zoster anil similar eruptions. 
Later it was shown that compression by tumors, etc., might result in 
zoster on tho distribution of the implicated nerve. 

In 1872 Charcot reported a ease of douhlo zoster of the trunk follow¬ 
ing ncuto myelitis of tho anterior cornua, mil Inter reported cases of 
zoster occurring in connection with locomotor ataxia. 

Tho mode of notion of tho morbid influence through tho nervo on tho 
skin was early made tho subject of speculation, and several theories 
have been brought forward. What was known ns tho vutomolor theory 
assumed that the contraction, expansion, or paralysis of bloodvessels, 
nud tho consequent incrcnso or decrease in tho amount of nourishment 
brought to tho cells, might lead to nutritive changes. This failed of 
experimental proof. 

Samuel suggested a theory of trophic ucrtv fibru which was ingeni¬ 
ous, hut tho existence of such fibres never linving been proved, the 
theory fell to the ground. 

The theory of tho trophic artiou oj teimry nervo attributes to the 
ordinary sensory nud motor nerve fibres tbnso functions for which 
Samuel had provided a special group of nerves. Tho nervous system 
acts on the nutrition of the anatomical elements by maintaining their 
functional activity. Trophic influence is thus transmitted to the skin 
and mucous membranes by tho sensory nerves. Any alteration in the 
sensory fibres would result in tho enfecblcnicnt of tho trophic influence 
of spinal and Gasserian ganglia upon tiieso fibres noil probably through 
their mediation on certain elements of tho skill itself. 

If this is the case we must admit tlmt the weakening of this trophic 
influence would create n stato of least resistance, or of greater vulner¬ 
ability in those parts of tho skin connected with tho peripheral extremi¬ 
ties of tho affected sensory nerves. 

Under theso conditions, an irritant local cause, such ns pressure, rub¬ 
bing of the skin by clothing, or even contact of tho air, might determine 
tho nppearnneo of the herpetic eruption, and, ns would appear from 
recent observations, a microhic invasion could also occur. 

Although this theory is attractive, and, if well founded, would 
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explain the pathology of zoster better than any yet brought forwanl, 
it has not ns yet been proved, and remains a theory liko tlio others. 

Tho simplest and most plausible theory of the production of zoster, 
and one, indeed, which must account for a certain numl>er of eases, is 
that of propagated neuritis. This supposes that zoster is simply the 
result of an inflammatory irritation transmitted by continuity of tissue 
from a nerve twig, or branch, to tho cutaneous elements nmong which 
it is distributed. 

I may say hero in passing, that these theories tnkc for granted that 
all zostcriform eruptions nro of the same nature, and that each belongs 
to ft sjK?cific affection: herpes zoster. In tho present state of our knowl¬ 
edge, however, this is by no means universally admitted. Wo may 
bavo a specific herpes zoster, as we believe there is a specific pemphigus, 
while at tho saino limo wo may Imvo various zosteroid eruptions, ns wo 
liavo various bullar or i>cmphigoid eruptions, which may ariso from 
various causes. 

Such, at least, is tho generally prevalent belief among tho dcrmutol* 
ogiBts of to day. 

At tho time llnrtli wrote, discussions upon tho etiology and path¬ 
ology of zoster seemed prcmnluro. Zoster was to bo recognized ns tho 
cutaneous expression of a nervous disturbance, irritative in character, 
affecting, sometimes tho peripheral sensory nerves, and sometimes tho 
spinal and cranial ganglia. Sometimes resulting from an injury, as 
contusion or compression of a nerve, sometimes as tho result of cold, 
or under the influence of a general perturbation of the system. 

The nerve disturbance might at times ho so slight ns not to affect 
perceptibly tho nnntomicnl integrity or the functions of tho nervo fibres, 
and might show itself only by the cutaneous eruption. 

At other times, however, and especially in the old, this alight initial 
disturbance might prcludo a destructive neuritis, which might give riso 
to anesthesia, rebellious neuralgias, mid various oilier disorders of sen¬ 
sation so common as tho result of severe zoster. 

Although, most commonly, tho morbid process produces only slight 
skin lesions, tho irritation might oxtend to other organa innervated by 
tho samo nerves, and might determine gmvo and irreparable disorders. 
Ulceration of tho cornea, as observed by Hutchinson and llybord 
many years ago, and which is an occasional accompaniment of ophthnl- 
mic zoster, was one of the first of these complications to attract attention. 
Jouffroy pointed out that tho neuritis of zoster may ho propagated to 
neighboring nerves, and might cause atrophy of certain muscles. Such 
was tho position of tho zoster rjucstion ns stated by Ibirth in bis article, 
to which reference 1ms been made. Ho hazarded, however, tho sugges¬ 
tion that visceral organs might bo attacked under tho influence of tho 
samo cause as that producing tho zoster in a given case, and referred 
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to tho opinion of Fernet, (lint certain pneumonias may bo tlio expres¬ 
sion of a sort of zoster of the pnemnognstrio nerve. 

This prophesy, put forth by llarth twenty years ago, has hecn verified 
by subsequent clinical observations. A largo number of cases of 
visceral disorders of various kinds in connection with zoster have hecn 
reported of Into years, l’itres and Vnillard, Lcronx, Polnin, Jlnclmrd, 
Chnndeleiix, Mongour and Michel, Cantrell, Curtin, and others have 
shown tho concurrence of zoster with tuberculosis, pleurisy, peritonitis, 
etc. Palm reported the case of an infant with bilateral zoster of the 
third branch of tho trigeminal, which developed on the third day of a 
follicular angina. Ilcrvonct reported a easo of cervieobrnchinl zoster, 
accompanied tiy paresis of tho arm, and, in addition, incomplete fncinl 
paralysis and ptosis. Tho various symptoms occurred simultaneously 
and, ns will lie observed, in different nerve tracts. 

While these and similar cases continued to nppenr, other observations 
wero published, going to show a eloso connection between zoster and 
various infective diseases. Gaucher and llarbowroto on zoniform svphi- 
lides, Julicn on zona and syphilis, and Spillman nnd Ktienne published 
observations of a similar character. In tho eases reported by tho first of 
them writers, tho distribution, as I understand, rather than the char¬ 
acter of tho lesions, lead to its denomination of zoniform, hut tho point 
of interest lies in tho suggestion of tho authors that tho lesions had hecn 
produced, in all probability, under the influcnco of tho pathogenic 
agent of syphilis or of its toxin upon tho spinal axis. 

Cancer, otherwise than through tho direct inllucnco of pressure from 
tho now growth, has been suggested as a eauso of zoster. Cnrridrc, in 
a case of fcinoro-cutancous zoster following canrcr of tho uterus, found 
parenchymatous neuritis of the nerve involved. There was no cancer¬ 
ous infiltration of tho nerve, and Carrii're attributed tho neuritis to tho 
local and direct action of cancer toxincs. Ono of Dr. Curtin’s cases 
was also connected with cancer of tho (esophagus. 

Tho occurrence of zoster in connection with coal-gas poisoning nnd ns 
a result of tho administration of arsenic presents certain problems which 
have not been studied with sufficient caro to enablo us to express any 
opinion. Tho fact that zoster or zostcriform eruptions may occur under 
such circumstances is established, hut more cannot bo said. 

Wnsilewsky, in his monograph on zoster ns an infectious disease, cites 
reports of epidemics of the nffection. He regards tho question of 
immunity os settled, hut with tho numerous cases of recurrent zoster 
reported of Into years, it is difficult to ngreo with him on this question, 
unless, indeed, wo como to recognize the recurrent cases as zosteroid in 

character, rather than as true zoster. 

In typical cases, prodromata, ns gastric disturbance, and fever appear¬ 
ing sovcral days before tho eruption, with a temperature often reaching 
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101° F., mid ceasing with tlio outbreak of tho eruption, point, in 
W'asilowsky’s opinion, to an infections origin for tlio disease, and this 
vioiv is supported liy the observations of Head and Campbell, which I 
shall cito later. 

A point in favor of the infectious character of zoster is tho occurrence 
of enlarged lymphatic glands. Grindun and Hay have shown that 
truo zoster is always preceded by adenopathy in tho neighborhood of 
tho eruption, or even by generalized involvement of tho lymphatic 
glands. Hay discovered cocci in tho glands. 

Tho infectious nature of zoster having been so strongly indicated by 
tho observations of numerous writers, it is not surprising that facts 
should now begin to ap|>car in favor of its contagious character. I'errc 
has reported somo very interesting cnscs in this connection. Ho 
thinks that in somo cases zoster may bo tho conscqucnco of a meningeal 
or spinal affection, and in tho cpidcmio form may bo an indication 
(tymplome rivtlnlcur) of ail attenuated form of cerebro spinal meningitis. 
As numerous instances of tho recurrence of rosier liavo been reported 
of late years, these must bo taken into consideration beforo tho iufee- 
tivo theory is generally accepted. Tho view (hat tliero nro sovcral 
varieties of zoster, or that there is one specific zoster, on infective dis¬ 
ease, and, therefore, not recurrent, and various zostcroid eruptions duo 
to different causes, is ono that seems to havo gained considerable ndhcr- 
enco of Into years, and in tho light of recent observations is certainly a 
plousihlo explanation of numerous otherwiso anomalous phenomena. 

Tho anatomy of tho lesions of zoster themselves 1ms been inado tho 
subject of investigation in tho light of more recent knowlcdgo and with 
tho aid of modern methods, l’cffer maintains that tho truo enuso of 
zoster is in all cases a protozoid, which bo has found in tho nffccled 
skin and has described. Ilnrtzc), who has made similar investigations, 
says that these protozoids aro not present in ordinary inllammations 
of tho skin, but nro peculiar to zoster, variola, vaccinia, and varicella. 
Gilchrist, nftcr an olnbornto investigation of tho subject, concludes, 
howover, that tho so-called protozoids aro really tho nuclei of epithelial 
cells. 

Up to within tho past year or two, Iliircnsprung’s observations and 
conclusions havo never been questioned, and zoster has everywhere been 
received ns an nffoction closely connected with tho sensory nerves, and 
following in its occurrence tho distribution of theso nerves in tho skin. 

It cannot havo failed, however, to strike tho careful observer that 
tho eruption of zoster docs not invariably follow tho lino of distribution 
of tho nerves, this circumstance being particularly noticenblo in thoracic 
zoster, Brissaud, a recent writer, goes so far as to nssert that in a lnrgo 
number of cases tho concordance of tho eruption of zoster with a nervo 
path is a fiction. 
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Having made tlio nunc observation with regard to other diseases 
besides Zuster, Hrissaud sought for nn explanation ami foiiml it in the 
theory of *• metamerism.” 

Concluding from our knowledge of embryology that the spinal coni 
is composed of a series of segment* supernoted tinil relnlivcly indepen¬ 
dent (mc-tamers), llri&'tlild n Kern pled to prove Ihnt the eruption of 
zoster should appear in tlio territory of n region innervated l>y a 
medullary metnmer. This territory of innervation, however, is some¬ 
times entirely different from that which corresponds sirnply to the cotirco 
nnd distribution of tlio sensory nerve fibres. 

Another ami quite different theory of tlio relation of tho zoster erup¬ 
tion to the nervous system has been propped by Almdie. Ho main¬ 
tains that the skin affection docs not result from nn alteration of the 
|M?riphernl sensitive nerve fibres, nor from a medullary lesion, but from a 
pathological condition of tho arteries nnd of the vasomotor nerves which 
regulnto their dilatation in the region where the eruption is situated. 

In a general way tho sensory nerves accompany tlio arteries, at least 
during n portion of their course, nnd, therefore, tho zoster eruption, 
which really occupies, tho territory of vascular distribution, has hereto¬ 
fore been supposed to occupy tho nerve territory. As, however, in 
certain localities, theso tv;o territories are neither identical nor superpos- 
nhlc, apparent anomalies supervene, nnoumlics which Hri-saud tries to 
explain by his '* metameric ” theory above mentioned. This hypothe¬ 
sis is not necessary, however, to explain the tojwigraphicnl anomalies of 
tho eruption, ns tho cutaneous lesions occur along tho bloodvessels and 
not along tho nerve filaments. 

Taking ophthalmic zoster ns nn example, Almdie asks how it is, if 
zoster is duo to inflammation of tho trigcminnl nerve, that it only occurs 
(save in (ho very rarest eases) in tho first or ophthalmic branch. As 
a fact, maintains Almdie, tho eruption extends over the area supplied 
l»y the fuj>ra-orbil-if, fronlnl, and sometimes the muni arteries. 

The lesions of zoster, says Almdie, are due to a trophic inthicnco 
proceeding from the mjnilficlir nerve fibre.*, which, in tlio enso of 
Ophthalmia zoster, follow tho course of the arteries just mentioned. 
Tho pain ami other nervous symptoms, which may or may not accom¬ 
pany tho eruptions, are due to somo involvement of tho sensory nerves, 
which may lie implicated in one enso nnd may not in another. 

This theory is supported by tho form of tho eruption in thoracic 
zoster. This does not occur above tlio lino of the third intercostnl 
space. Tlio arteries supplying the three upper intercostal regions, 
instead of proceeding from the aorta, are derived from the sulielavian 
artery, and consequently their vascular origin and that of tho vnso- 
motors which accompany them arc different from the others which 
coiuo directly from tho aorta. 
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This theory of Abmlio’s makes clear, so ho pays, the apparent 
anomalies of tho crnjitioii which nro inoxplicablo otherwise, Imt it tnkes 
away from tho sensitive nerves of relation a part which does not 
belong to them and assigns it to tho great sympathetic. It proves that 
tho latter really commands and regulates nutrition in all tho regions to 
which it is distributed, whether visceral or cutaneous. 

Wo may thus understand, also, that certain forms of ophthalmic 
zoster may present particularly grave cerebral complications, anti may 
bo accompanied by hemiplegia, as Hrissaud has shown, in pome eases. 
Tho mechanism of tlieso lesions has been difficult to explain by the 
nerve theory, Imt it is easily understood by accepting tho excessive 
vasomotor dilatation of certain cerebral arterioles which may provoke 
rupture in their territories of irrigation. 

Finally, Abndio says that rptiuino is a specific in ophthalmic zoster. 
Now, quinine is essentially a vasoconstrictor medicine acting on tho 
sympathetic and producing a constriction of tho arterial vessels. 

These views of Almdio have not been generally accepted, although 
there is certainly something in them. 

Hut, nsHollopcnu pays, tho character of the concomitant and consecu¬ 
tive pains nppcnr necessarily to imply a participation of the sensory nerves, 
and also the localizations can only bo explained by a nictamcric action. 

Tho blood examinations which havo been mado in zoster nro worthy 
of mention, although their significance is not apparent. l,iko tho 
microscopical examinations of tho lesions, they nre materials of possiblo 
future structures, hut linvo not yet been fitted into their place. 

Ixwcddo says tho whito globules may fall to .'1500. Tho polynuclonrs 
are diminished to 45 per cent, on an average; thoy may fall to 37 per 
cent. On tho tenth to tho twelfth day mi cosinophilin of (»to 8 per 
cent, hns been noted. 

Head and Campbell, in a recent and extremely clnbornto paper, give 
a largo numbor of facts regarding tho origin and distribution of zoster. 
These investigators have lieen able to map out tho affected areas in 
zoster, and linvo subsequently examined tho spinal cord and nerves 
implicated. Tho cases in which thoy linvo been nblo to make post¬ 
mortem examinations number moro tlinn tho sum total of those pre¬ 
viously recorded by nil other observer*. 

Head and Campbell find inllnunnatory and destructive changes in 
tho posterior ganglia of tho cord and in tho Gasserian ganglion, mid 
degeneration in tho nerves lending to tho skin. In mild cases tho 
effects of tlieso changes gradually pass away, but in sovero cases tiro 
nervo fibres that linvo degenerated nro replaced by fibrous tissue, nud • 
whole bundles of tho nerve may bo sclerosed. 

Degeneration in tho spinal cord occurs secondary to tho herpetic 
lesion of the ganglion. 
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It may l>o noted, referring to the hrnin symptoms in connection with 
ophthalmic zoster, that the third division of tho trigeminal is connected 
with cells in tho Gasserian ganglion which send fibres cenlralward to 
lio in tho so-ealled ascending or spinnl roots. 

Head and Campbell conclude that somo agent, the naturo of which 
wo nro ignorant, chooses tho cuhstancc of the posterior root ganglion 
for its Eclcctcd activity, producing profound inflammatory changes. 
These destructive changes in the ganglion give rise to irritation of its 
nerve elements, and to this irritation is duo the eruption on the skin. 

Acuto inflammation of a posterior root ganglion, duo to its implica¬ 
tion in some local inflammatory process, can apparently produce an 
herpetic eruption indistinguishable from an eruption which arises as a 
manifestation of tho acuto specific disease (ns, for instance, a enso of 
zoster reported by Head and Campbell, whero lymphosarcoma invaded 
tho posterior root ganglion directly). 

Zoster may appear in tho course of gross organic disenso of the spinal 
cord and roots. In somo such cases Head thinks tho original disease 
simply predisposes to an attack by tho specific agent supposed to ho tho 
chief etiological factor in tho production of the zoster. 

Head has traced nerve twigs up to tho portion of skin excised for 
examination, ami found they showed marked signs of degeneration. Ho 
did not succeed in demonstrating degenerated fibres in tho actual por¬ 
tion of skin examined. 

A typical attack of zoster arises without any obvious peripheral or 
cerebral cause, and, ns lmi been said, must ho considered an acute 
specific disease of tho nervous system, for it starts with a prodromal 
period of varying length, during which the temperature is raised. 
During this period tho patient feels ill mid has moro or less pain. 

If a child, ho may ho supposed to ho sickening from one of the ordi¬ 
nary specific diseases. Then tho rash appears, the febrile period lasting 
threo to fivo days. 

Head's experience with recurrent zoster is worth noting. Ho met 
with but four cases of relapse in four hundred of zoster. 

In connection with tho occurrence of zoster ns a specific infectious 
disease wo must consider tho largo number of zoster-like eruptions 
evidently duo to various causes, as injuries, poisoning by arsenic, coal 
gas, etc. All these must ho ruled out from the division of true 
zoster. 

On tho other hand, tho occurrence of zoster ns a specific fever run¬ 
ning a regulat course and characterized by a typical eruption, prepares 
tho mind for tho reception of Curtin's theory as to tho involvement of 
various membranes and viscera. 

If tho causo of zoster lies in a disorganization of ccitain nerve cells 
or nervo fibres by tho toxin of a specific germ, or by an unknown 



VAN IIA It LI NOKK : NATURE OF IIKRPR8 ZOSTER. 149 


agent of Any kind, tliero is some reason for admitting tiio possibility 
tlmt the same agent may give rise to inflammatory symptoms in llio 
pleura or in tbo articular cavities. 

As Osier ami others havo described the various visceral complications 
of erythema multiforme, so wo may regard tbo eases observed by Curtin 
ns those of visceral complications of herpes zoster, and I have no doubt 
that when tbo attention of observers has been drawn to this aspect of 
tbo case we shall find numerous cases of such complications reported. 

Conclusions. From wliat has preceded, tbo following conclusions 
may be drawn: 

1. Under the d .-aigunlion zoster or herpes zoster is to be understood 
a specific infectious and possibly contagious oxanthem, characterized in 
its invasion by lassitude, general malaise, chills, increased temperature, 
amt more or less digestive disturbance. 

Following this, in most cases, ucuralgio pains develop along certain 
nerve-paths or mclnmoric areas, together with tho development of 
enlarged lymphatic glands. 

Alter n period of several days, more or Icbs, during which tho symp¬ 
toms mentioned, or some of them, have manifested themselves, the 
characteristic exanthom shows itself, and ruiiB through n fixed cycle of 
development, acme, and dccrudesccncc. The general symptoms, par¬ 
ticularly the neuralgia pains, may continue during this period, or, in 
many cases, may diminish, usunlly disappearing with (bo eruption. In 
other instances, and particularly in older persons, tbo neuralgia may 
form a prolonged succcdnncum to tho regulnr courso of tho disensc. 

Tit a certain number of cases, probably, however, rare, various visceral 
complications may accompany tho affection. Such nro paralysis of 
sensory or motor nerves, inflammations of tho pleura, peritoneum, articu¬ 
lations, or viscera. 

2. Tho infection attacks chiefly tbo posterior (Bcnsory) ganglia of tbo 
cord and tbo Gasserian ganglion. From thcnco inflammation and degen¬ 
eration may extend along tho nervo trunks and fibres. 

No other lesions have ns yet been discovered post-mortem, although 
it is probable that further observation will result in tracing the disease 
in tho various membranes and viscera when its presence has been clin¬ 
ically noted, 

Tho numerous examinations of tbo skin lesions and such blood exami¬ 
nations as havo been mado have not as yet thrown any light upon tbo 
nature of the disease. 

3. Zosleroid eruptions nro not infrequently observed in cases of 
poisoning from coal gas, after the ingestion of Arsenic, following injuries 
of tho nerves, ns a result of moral shock, as grief, or in hysteria, and 
probably under other conditions. These, however, aro to bo distin¬ 
guished from tho truo herpes zoster as defined Abovo. 
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SOMR EXPERIMENTS ON THE INTERMEDIAHY CIRCULATION 
OF THE IHLE ACIDS: A CONTRIBUTION TO OUR 
KNOWLEDGE OF ICTERUS. 

By Alpkkd 0. Croftan, M.I)., 
or riiit.AUEi.rina. 

(JYora the Pepper Clinical Laboratory of the University of Pennsylvania, Woexhcard 
FtflomMp of rhysioloyicat Chtnistry.) 

A f.AIKIK proportion of tlio hilc-ncid salts that aro poured into tlio 
intestine from tlio liver aro reabsorbed. This is proved by tlio following 
four series of experiments: 

1, According to different authors (Didder ami Smith, nnd Leyden), a 
dog weighing 8 kg. excretes about 4 g. of bile acids in the twenty-four 
hours; nf this amount only 0.5 to 0.7 g. will be found in the feces 
(Hoppe-Soyler) nnd unwciglmblo traces in the urine (Naunyn, Vogel, 
Hone, and Drngcndorff). Ixjydcn injected U g. of one of tlio bile* 
acid salts (sodium glycocliolntc) into the blood of nil animal and found 
only 0.227 g. in the twenty-four hours’ urine. As the bilo acids aro 
very resistant trt putrefaction in the urine nnd to digestive destruction 
in the stomach nnd iiitcstino (Leyden), it cannot ho assumed that they 
nro destroyed in tlio bladder or the digestivo tract. 

2. Tnppeiner placed two ligatures around a loop of intestine without 
disturbing its connection with its mesentery; bo then placed bile-acid 
salts into tho jejunum and tlio ileum at different times, and found (lint 



